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INTRODUCTION

Dr. Maria Luisa Azzaroli (1968) has reported on the second oc-
currence (in the Indian Ocean at Danane, Somali Republic) of the
least known living species of the beaked whale superfamily. We con-
sulted on some details of that work, and she generously declined my
offer of collaboration. I was already concerned that evidence, par-
ticularly of shallow alveoli in the adult, presumed male, type of
Mesoplodon pacificus, seriously embarrassed the status of pacificus
as a species of Mesoplodon. Therefore, I found myself ready to be
convinced by new evidence from the Danane specimen, especially in
the synvertex, that pacificus differed generically from the 180 skull
specimens of Mesoplodon examined by me.

Freed to proceed alone, I altered a paper then in press (Moore,
1968) on classification of the living beaked whale genera sufficiently
to provide the new generic name needed for pacificus and to enter it
adequately into the dendrogram, classification, and keys. This,
nevertheless, left further original observations on the type specimen
which are presented here in comparison with the second specimen,
now that Dr. Azzaroli’s detailed and abundantly illustrated paper is
available. Some of these appear to bear on morphological maturity

and some to be potential taxonomic distinctions from some other
genera of beaked whales.

The three photographs used here are views not previously illus-

trated of the skull of the type specimen of Indopacetus pacificus
(Longman).
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ONTOGENETIC DIFFERENCES

At the time of examination of the type specimen of Indopacetus
pacificus (Longman), I had progressed substantially with recording
observations on the skulls of beaked whales which might yield evi-
dence on ontogenetic changes within a species and permit estimation
of morphological maturity for use when no posteranial skeleton was
saved. Consequently, even though the type specimen from Mackay,
Queensland, Australia, was then the only specimen known, some
peculiarities which seemed to be ontogenetic caught my interest,
were recorded, and may here be compared with the second specimen.

1. The premaxillary bones are solidly fused to the maxillary
bones (fig. 1) in the Mackay whale for the entire length of their vis-
ible contact on the dorso-lateral surface of the beak, and on from
the base of the beak to the synvertex of the skull, but are not so
fused in the Danane whale (Azzaroli, 1968, figs. 4, 6).

2. The mesethmoid bone is fused to both rims of the mesorostral
canal anterior to the nares for 100 mm. in the Mackay whale (fig. 1),
but is not so fused at all in the Danane one (Azzaroli, 1968, fig. 4).

3. The bottoms of the nasal bones are fully fused to the meseth-
moid beneath them on the posterior wall of the superior nares in the
Mackay specimen (fig. 1), but prominent sutures are visible between
these bones on the Danane skull (Azzaroli, 1968, fig. 10).

4. The sides of the anterior faces of the nasal bones are broadly
fused to the adjacent edges of the premaxillary bones in the Mackay
whale (fig. 1), but not in the Danane individual (Azzaroli, 1968,
fig. 10).

5. On the palate in the Mackay individual the pterygoid bones
are fused to the maxillary bones (fig. 2), but this fusion does not
occur in the Danane specimen (Azzaroli, 1968, fig. 8). In the latter
these bones are separated at the surface not only by very open
sutures, but by the emergence of the palatine bones, between ptery-
goid and maxillae. (It is possible that the palatines show between
pterygoids and maxillae in the Mackay whale also, but if so, fusion

Opposite:

F1G. 1. Anterior view of skull (QM-J2106) of type of Indopacetus pacificus
(Longman) providing glimpses of fusion enumerated in text as ontogenetic char-
acters: 1. maxillary bones (mx) fused to premaxillary bones (pmx) along beak;
2. mesethmoid bones (mes) fused to (pmx) rims of mesorostral canal between pre-
maxillary foramina; 3. bottoms of the nasal bones (na) fused to the mesethmoid
(mes); 4. sides of the nasal bones (na) fused to premaxillary bones (pmx).
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of the sutures is so complete that one could not certainly distinguish
whether this were so.)

6. At the anterior emergence of the vomer on the palate (fig. 2),
the vomer is solidly fused with the maxillary bones in the Mackay
whale, but in the Danane whale the sutures between vomer and max-
illaries are open (Azzaroli, 1968, fig. 8).

7. On the ventral surface of the cranium of the Mackay whale
the thin, widely spread, posterior margin of the vomer (fig. 2) is
fused with the basisphenoid bone so that the suture is obliterated
except near the lateral extremities. In the same view of the Danane
whale (Azzaroli, 1968, fig. 8) the suture shows as though open for
three-fourths of the way across (but all the way across in another
photograph of the same aspect, of which Dr. Azzaroli kindly pro-
vided me a print).

8. On the posterior surface of the cranium of the Mackay whale
(fig. 3) the sutures between the supraoccipital bone and the left and
right exoccipital bones are obliterated. In the Danane whale (Azza-
roli, 1968, fig. 11) these typically erratic sutures may be faintly seen
near the most posterior extent of the temporal fossae, the right one
almost reaching the highest point of the hole broken through the
occiput. (These also can be seen more clearly in the larger, lighter
print that Dr. Azzaroli sent me. For examples of these sutures in
other beaked whales, see True, 1910, pl. 10, figs. 2, imm. Mesoplodon
densirostris; 3, imm. M. europaeus; pl. 28, fig. 4, imm. Berardius
bairds.)

9. In the mesorostral canal of the Mackay individual the thin
edges of the vomer are fused to the premaxillary bones on the curved
floor of the canal, but in the Danane specimen this is not so (Azza-
roli, 1968, fig. 4).

DISCUSSION

Five characters of the bones of the skull now variously distin-
guish the two known specimens of Indopacetus pacificus (Longman),
1926, at the generic level from Mesoplodon and the other four living

Opposite:

F1G. 2. Ventral view of skull (QM-J2106) of the type of Indopacetus pacificus
(Longman) illustrating fusions enumerated in text as ontogenetic characters:
5. pterygoid bones (pt) fused to maxillary bones (mx) on the palate; 6. vomer (vo)
fused to maxillary bones (mx) farther out on the palate; 7. posterior margin of
vomer (vo) fused with basisphenoid bone (basi) just posterior to the inferior nares.
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F1G. 3. Posterior view of skull (QM-J2106) of the type of Indopacetus pacificus
(Longman) illustrating fusion enumerated in text as ontogenetic character: 8. ob-
literation of the suture between the supraoccipital (sup) and exoccipital bones (ex).

genera of beaked whales (Moore, 1968, p. 282). Considerable (yet
unpublished) experience with taxonomic and ontogenetic characters
in some species of the genus Mesoplodon for which there are large
samples of immatures and adults of both sexes, convinces me that the
above-enumerated nine differences between the two skulls of Indo-
pacetus have extremely high probability of being ontogenetic and low
probability of being taxonomic ones. Evidence in Table 1 supports
this in that at least two-thirds of the dimensions obtained for both
skulls, the Mackay specimen exceeds the Danane one. The generally
greater size and consistently advanced fusion of sutures in the
Mackay whale compared to the Danane one seems unquestionably
better explained as (advanced) adulthood of the Mackay whaleanda
considerable degree of immaturity in the Danane one.

Although there is a great scarcity of hard evidence published,
David Gray (1882) reported, and Fraser (1949, p. 270), for one, ap-
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pears to have accepted, that adult males of Hyperoodon ampullatus
notably exceed the adult females in size. In other hyperoodontoid
genera, contrastingly, Omura et al. (1955) find that in a large sample
each of Ziphius cavirostris and Berardius bairdi the female grows
larger than the male. A suggestion has been offered from study of a
very much smaller sample that females may prove larger than males
in Mesoplodon europaeus (Moore, 1960, p. 31).

In offering the above nine enumerated differences between the
two skull specimens of the Indopacific beaked whale as ontogenetic
differences between the two individuals, no implication is intended
that all, or any particular one, of the nine shall distinguish every
young from every old specimen in future acquisitions of this species.
Some individual variation seems likely, but it is presumed that any
quite old male will probably exhibit more than half of these nine,
and that no specimen as young as the Danane one will possess any
of the nine. In conclusion, it seems predictable that a future speci-
men of Indopacetus pactficus which is found to be lacking so many of
these putative characters of maturity as does the Danane specimen,
but for which the posteranial skeleton is available, may be found to
to have some sutures of the vertebral epiphyses still open. This will
establish the specimen as morphologically immature.

POTENTIAL ADDITIONAL GENERIC CHARACTERS

When the available sample of a genus is very small, estimation
of taxonomic value depends more upon the observed degree to which
the character state in the meagerly sampled genus differs morpho-
logically from that in other closely related genera. Below are two
characters in diminishing order of the degree of their potential dis-
tinetiveness. These characters have only been recognized as poten-
tially taxonomic subsequent to my 1963-64 trip to study 220 speci-
mens of beaked whales. For these two characters therefore no
records can be offered from specific examination of those large
samples of specimens.

(a) Fusion of a considerable length of the mesethmoid bone to
both premaxillary rims of the mesorostral canal (as described for the
Mackay whale in no. 2 above) is thought to be rare or unique in liv-
ing species of beaked whales. If it proves characteristic of adults of
Indopacetus pacificus, it will surely distinguish adults of Indopacetus
pacificus from those of Berardius, Ziphius, and Mesoplodon.
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(b) Proliferation of bone from the vomer (and distally the pre-
maxillae) into the mesorostral canal at the onset of adulthood is
absent or minimal in the one adult of Indopacetus, and since this one
is probably male (Moore, 1968, p. 224), will doubtless be found so in
all adults. This distinguishes Indopacetus from Tasmacetus, Ziphius,
and Mesoplodon.

DIMENSIONS

Zoologists attempting to identify a rare whale from the skeleton,
the skull, or only part of a skull, gain confidence from having a pub-
lished set of dimensions of the more similar species with which to
compare the specimen being identified. Although dimensions pub-
lished for a substantial sample of each genus are much preferred, of
course, a large suite of measurements of two adults of each repre-
sented genus may give confidence to the zoologist or amateur natur-
alist with access to a stranded whale but with limited local library
resources.

There is recently published a key to identify specimens of six
known genera of living beaked whales by skull characters, and an-
other to identify (adults of) these same six genera by characters of
the teeth (Moore, 1968, p. 288). In the same work the keys are sup-
ported by diagnoses, each composed of a number of well-described,
qualitative characteristics. These provisions should enable a zool-
ogist, and many an amateur, to identify to genus any whole skull of
an adult beaked whale. Sets of measurements may help put tenta-
tive identifications on fragmentary specimens which do not show the
identifying characters of the keys and diagnoses. Since a new genus
was discovered in New Zealand waters only 35 years ago and one
more quite new species was found in each of the two most recent
decades, a large suite of measurements may help other investigators
to recognize whether or not new beaked whale specimens found in
this size range may represent still another new species.

Table 1 presents a large suite of measurements of the two known
skulls of the Indopacific beaked whale arranged for comparison with
the same dimensions of the two extant skull specimens of Tasmacetus
shepherdi and adult specimens of each beaked whale of similar di-
mensions found in, or south of, the tropical Indopacific Region:
Berardius arnuxi, Ziphius cavirostris, Mesoplodon layardi, M. hectort,
and Hyperoodon (Frasercetus) planifrons.
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Regrettably, there was insufficient time for making a set of meas-
urements of the only known whole skull of an adult H. planifrons
during my study visit at the South Australian Museum. Hale (1931)
illustrated that specimen excellently, but his 21 measurements of its
skull included only 11 of the ones that had already been evolved
by other cetologists for comparisons between genera and species
of toothed cetaceans and that I have effectively obtained from the
gamut of living beaked whales and offer here. (See also Fraser,
1945; Tietz, 1966.) Consequently I have solicited a full set of mea-
surements of the Port Elizabeth Museum specimen from G. J. B.
Ross, who is familiar with these measurements. The Port Eliza-
beth Museum specimen is evidently not adult, but more nearly ap-
proximates it than any of the other immatures (Moore, 1968, p.
239).

Mesoplodon densirostris and M. ginkgodens are known from the
tropical part of the Indian Ocean, but these species are too small to
need close comparison to Indopacetus. For dimensions of those two
species see Pringle (1963) and Nishiwaki and Kamiya (1958). Meso-
plodon layardi is presented as the largest species of its genus, hence
nearest to Indopacetus. It is largely for expedience to offer the first
skull measurements (because they are needed, e.g., G. J. B. Ross,
1970) of the only known adult, a female (Guiler, 1967; Moore,
1968, p. 244, footnote), of Mesoplodon hectori. Mesoplodon carl-
hubbsi, the arch-beaked whale, is nearly the size of M. layard:s and
adult females when known could prove quite as large, but M. carl-
hubbsi is still known only from the temperate North Pacific, and its

skull measurements are available (Moore, 1963, tables 1 and 2,
Simeon to Oyhut).

Items no. 1 to 44 in Table 1 are measured and enumerated in the
same way as those published earlier (Moore, 1963, p. 410, table 1),
but sometimes described more clearly or succinetly. Dr. Azzaroli
has found the earlier published descriptions inadequate to assure one
exactly where to measure. However, by my marking a set of the
photographs she provided of the Danane whale skull, Dr. Azzaroli
has ascertained that the measurements which she generously pro-
vides here were taken precisely as were those given here of the type.

Tables 1 and 2 provide indications of potential taxonomic char-
acters which investigators working with new specimens from the
tropics or southern hemisphere of Hyperoodon, Indopacetus, or Tas-
macetus, may be able to test.
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SUMMARY

The two skulls known of Indopacetus pacificus, the Indopacific
Beaked Whale, compared here for indications of relative maturity in
nine characters, show the type specimen (from Mackay, Queensland)
to represent a much older individual than does the specimen from
Danane, Somali Republic. Two characters are described as poten-
tially further taxonomic ones. To facilitate identifications of new
specimens, particularly of badly damaged skulls, sets of skull meas-
urements of these two specimens are presented with corresponding
measurements of the only two extant skulls of Tasmacetus shepherds,
two each of Berardius arnuxt, Ziphius cavirostris, Mesoplodon lay-
ardi, Hyperoodon planifrons, and the only known adult of Mesoplo-
don hectors.
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